Hippocampus-dependent learning and memory are associated with trafficking of excitatory amino acid transporter type 3 (EAAT3) to the plasma membrane. To assess whether this trafficking is an intrinsic component of the biochemical responses underlying learning and memory, 7-to 9-week old male EAAT3 knockout mice and CD-1 wild-type mice were subjected to fear conditioning. Their hippocampal CA1 regions, amygdalae and entorhinal cortices were harvested before, or 30 min or 3 h after the fear conditioning stimulation. We found that EAAT3 knockout mice had worse contextual and tone-related learning and memory than did the wild-type mice. The expression of EAAT3, glutamate receptor (GluR)1 and GluR2 in the plasma membrane and of phospho-GluR1 (at Ser 831) and phospho-CaMKII in the hippocampus of the wild-type mice was increased at 30 min after the fear conditioning stimulation. Similar biochemical changes occurred in the amygdala. Fear conditioning also increased the expression of c-Fos and activity-regulated cytoskeleton-associated protein (Arc) in the CA1 regions and of Arc in the entorhinal cortices of the wild-type mice. These biochemical responses were attenuated in the EAAT3 knockout mice. These results suggest that EAAT3 plays a critical role in learning and memory. Our results also provide initial evidence that EAAT3 may have receptor-like functions to participate in the biochemical reactions underlying learning and memory.
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Introduction
The initiation of learning-and memory-related biochemical responses in neurons has been considered to start with a training stimulus that causes glutamate release from presynaptic termini. Glutamate then activates glutamate receptors (GluR) in the postsynaptic membrane. Activation of glutamate receptors increases intracellular Ca ++ , which then activates calcium/calmodulindependent protein kinase II (CaMKII) and other calcium-dependent protein kinases (Miyamoto, 2006) . These kinases can phosphorylate a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors, leading to their trafficking to the plasma membrane (Esteban et al., 2003; Man, Sekine-Aizawa, & Huganir, 2007) to increase synaptic strength (Man et al., 2007; Miyamoto, 2006) . Additional responses required for learning and memory include increased expression of immediate-early gene family members, such as c-fos, and of the activity-regulated cytoskeleton-associated protein (Arc), which is necessary for memory formation (McIntyre et al., 2005; Miyamoto, 2006) .
Learning and memory also can induce trafficking of the glutamate transporter (also named excitatory amino acid transporter, EAAT) type 3 (EAAT3) to the plasma membrane (Levenson et al., 2002; Pita-Almenar, Collado, Colbert, & Eskin, 2006) . Five EAATs have been described. EAAT1 and EAAT2 are expressed in the glia. EAAT3 and EAAT4 are mainly in the neurons. EAAT5 is found in the retina. EAAT1, EAAT2 and EAAT3 are expressed in many regions of the brain; whereas EAAT4 is found mostly in the cerebellum (Danbolt, 2001 ). One of the major functions of EAATs is to transport glutamate from extracellular space into intracellular compartments under physiological conditions, thus regulating glutamate neurotransmission (Danbolt, 2001) . It is not known yet
